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BIBLIOGRAPHY ON KTP ISOMORPHS
1. INTRODUCTION

The Nd:YAG laser is currently the most popular solid state
laser on the market. lts most intense lasing wavelength is at 1.064
um. To obtain a visible output, a nonlinear optical (NLO) crystal is
used to yield a 532 nm line by second harmonic generation (SHG). At
the moment, potassium titynal phosphate, KTiOPO4 (KTP), is used to
obtain the SHG in most new systems. Since KTP has been so
successful a NLO crystal, it was thought that some of its relatives
or isomorphs might be good candidates for new NLO crystals having
better properties for some niche applications.

The general chemical formula is MTiOXO4 where M = K, Cs, Rb,
Tland X = P, As. Since we are interested in making optical
parametric oscillators (OPOs) that have outputs in the 3-5 um
wavelength range (an atmospheric window), most of our efforts have
been with X = As since PO4 becomes opague around 4 um.

The Materials Directorate of Wright Laboratory has issued a
number of contracts on KTP isomorphs and the grey track problem of
KTP. The contract titles and numbers are as follows: "Improved KTP
Crystal Growth", F33615-91-C-5645; "Synthesis, Crystal Growth
and Characterization of CsTiOAsO, for OPO Applications to 5
Microns", F33615-92-C-5947; "Improved Growth of KTP & KTA
Crystals”, F33615-93-C-5306; "Improved NLO Materials to 5
microns: Growth of CTA, RTA and Mixed Crystals”, F33615-93-C-
5380; "New Nonlinear Materials for Applications at 2-5 pm",
F33615-94-C-5410, "Improved Materials for Electro-Optic &
Nonlinear Optical Applications in the Mid-IR", F33615-95-C-5435;
"CsZrOAsQ4 (CZA) and K1xRbxTiOAsO4 (KRTA), New Nonlinear
Materials for Laser Application in the 2-5 um Region", F33615-95-
C-5443.




2. NLO REFERENCES WITH KTP ISOMORPHS

References of nonlinear optics uses involving KTP isomorphs are
listed in the following bibliography ordered alphabetically by first
author. This includes uses such as second harmonic generation,
optical parametric oscillators, Sellmeier equation determinations ,
sum and difference frequency generators, and modulators. As of 31
January 1997, NLO papers comprise 70 of the 194 total.




2.1 NLO BIBLIOGRAPHY

Agostinelli, J. A., M. C. Gupta and J. M. Mir."Frequency conversion in
inorganic thin film waveguides by quasi-phase-matching" Eastman Kodak
Co., USA. (CA 121:69079 patent).

Bosenberg, W. R., L. K. Cheng and J. D. Bierlein."Optical parametric
frequency conversion properties of KTiOAsO4 (KTA)" 154-5. OSA Proc.
Adv. Solid-State Lasers. A. A. Pinto and T. Y. Fan. OSA. (1993).15.

Bosenberg, W. R., L. K. Cheng and J. D. Bierlein. (1994). “Optical parametric
frequency conversion properties of KTiOAsO,.” Appl. Phys. Lett. 65 (22)

2765-2767

Boulanger, B., G. Marnier, B. Menaert, X. Cabirol, J. P. Feve, C. Bonnin and P.
Villeval. (1993). “Collinear L.C. type Il phase-matching for SHG in
KTiOAsO,: Demonstration of its impossibility at 1.064 um and first

experiment at 1.32 um. Comparison with KTiOPO,.” Mol. Cryst. Lig. Cryst.

Sci. Technol. Sec. B: Nonlinear Optics, Principles, Materials, Phenomena
and Devices. 4 133-142

Cheng, L. T., L. K. Cheng, J. D. Bierlein and F. C. Zumsteg. (1993). “Nonlinear
optical and electro-optical properties of single crystal CsTiOAsO,.” Appl.

Phys. Lett. 63 2618-2620

Cheng, L. K. and J. D. Bierlein. (1993). “KTP and Isomorphs - Recent
Progress in Device and Material Development.” Ferroelectrics. 142
209-228

Cheng, L.-T., L. K. Cheng and J. D. Bierlein."Linear and nonlinear optical
properties of the arsenate isomorphs of KTP" 43-53. Growth,
Characterization, and Applications of Laser Host and Nonlinear
Crystais Il. B. H. T. Chai. Los Angeles, CA 17-18 January 1993.SPIE.
(1993).SPIE Proceedings.1863.

Cheng, L. K., L. T. Cheng, J. Bierlein and R. Harlow."Frequency-agile
materials for visible and near IR frequency conversion" 456-458. 1994
IEEE Nonlinear Optics: Materials, Fundamentals, and
Applications. Waikoloa, Hawaii 25-29 July 1994.IEEE. (1994).

Cheng, L. K., L. T. Cheng, J. Bierlein and R. Harlow. (1994). “Blue light




generation using bulk single crystals of niobium-doped KTiOPO,.” Appl.
Phys. Lett. 64 (2) 155-157

Cheng, L. K., L. T. Cheng, J. D. Bierlein and J. Parise. (1994).
“Phase-matching property optimization using birefringence tuning in solid
solutions of KTiOPO, isomorphs.” Appl. Phys. Lett. 64 (11) 1321-1323

Chuang, T., J. Kaskinski and H. R. Verdun."A KTA optical parametric
oscillator pumped by a Q-switched, injection-seeded Nd:YAG laser"
150-154. OSA Trends in Optics and Photonics on Advanced Solid
State Lasers. S. A. Payne and C. R. Pollock. San Francisco, CA, 31 Jan-2
Feb 1996.0SA. (1996).1.

Ebbers, C. A. (1995). “Thermally insensitive, single-crystal, biaxial
electro-optic modulators.” J. Optical Soc. Am. B. 12 (6) 1012-1020

Ebbers, C. A. and S. P. Velsko."Optical and thermo-optical characterization
of KTP and its isomorphs for 1.06 um pumped OPO's" 227-239. Nonlinear
Frequency Generation and Conversion. M. C. Gupta, W. J. Kozlovsky and
D. C. MacPherson. San Jose, CA, 29-31 Jan. 1996.SPIE. (1996).2700.

El-Brahimi, M. and J. Durand. (1986). “Structure et properties d'optique non
lineaire de KTiOAsO,.” Revue de Chimie Minerale. 23 146-153

El-Haidouri, A., J. Durand and L. Cot. (1990). “Correlation entre structure
et generation de second harmonique dans les composes M'TiOAsO4 -
Correlation between structure and second harmonic generation in
M'TiOAsO4.” Mat. Res. Bull. 25 1193-1202

Fei, S., H. L. Strauss and A. H. Kung. (1995). “Mid-infrared generation using
KTiOAsO,.” Bull. Am. Phys.. Soc. 40 (1) 366

Fenimore, D. L. and K. L. Schepler."Three-wave nonlinear interactions in
KTiOPO, (KTP) and KTP isomorphs® September 1993.Wright Laboratory

Solid State Electronics Directorate, WL-TR-93-5029. (1993).

Fenimore, D. L., K. L. Schepler and U. B. Ramabadran."Improved Sellmeier
coefficients for potassium titanyl arsenate, KTiOAsO, (KTA)" 96. OSA




Annual Meeting, 2-7 October 1994. O. S. o. America. Dallas, TX.Paper
TuW4. (1994).1994 OSA Annual Meeting Program.

Fenimore, D. L., K. L. Schepler, U. B. Ramabadran and S. R. McPherson.
(1995). “Infrared corrected Sellmeier coefficients for potassium titanyl
arsenate.” J. Opt. Soc. Am. B. 12 (5) 794-796

Fenimore, D., K. L. Schepler and S. Kueck."Difference frequency generation
in rubidium titanyl arsenate (RTA)" Paper CG-10. The Ohio
Section/American Physical Society. Univ. of Dayton, Dayton, Ohio,
6-7 Oct 1995.(1995).

Fenimore, D. L., K. L. Schepler, D. Zelmon, S. Kick, U. B. Ramabadran, P.
VonRichter and D. Small. (1996). “Rubidium titanyl arsenate
difference-frequency generation and validation of new Sellmeier
coefficients.” J. Opt. Soc. Am. B. 13 (9) 1935-1940

Feve, J. P., B. Boulanger, X. Cabirol, N. Menaert, G. Marnier, C. Bonnin and P.
Villeval. (1995). “Non-critically phase-matched cascaded THG at 440 nm
in KTiOP1_yAsyO4 crystals.” Optics Comm. 115 323-326

French, S., M. Ebrahimzadeh and A. Miller."Picosecond optical parametric
oscillation in KTiOAsO," CPD47-1-2. CLEO'95. Summaries of Papers.

0. S. 0. America. Baltimore, MD, 22-26 May 1995.0SA. (1995).15, 1995
Technical Digest Series.

French, S., M. Ebrahimzadeh and A. Miller. (1996). “High-power,
high-repetition-rate picosecond optical parametric oscillator for the
near- to mid-infrared.” Optics Lett. 21 (2) 131-133

French, S., M. Ebrahimzadeh and A. Miller. (1996). “High-power,
high-repetition-rate picosecond optical parametric oscillator for the
near- to mid-infrared.” J. Modern Optics. 43 (5) 929-952

Fukumoto, J. M., H. Komine and E. A. Stappaerts."High repetition rate, angle
tuned KTiOAsO, optical parametric oscillator. Paper WL4" 118. OSA

Annual Meeting, 2-7 October 1994. O. S. o. America. Dallas,
TX.(1994).Program.




Furukawa, Y. and F. Nitanda."Poling of ferroelectric single crystals”
Hitachi Metals Ltd, Japan. (CA 121:167543 patent).

Haidouri, A. E., J. Durand and L. Cot. (1990). “Correlation entre strUcture et
generation de second harmonique dans les composes M'TiOAsO4.” Mat. Res.
Bull. 25 1193-1202

Hamilton, C. E."Solid-state lasers and nonlinear optical devices for the eye safe
region” 173-4. CLEO '94. Summaries of Papers Presented at the
Conference on Lasers and Electro-Optics. Anaheim, CA, 8-13 May
1994.(1994).1994 Technical Digest Series. Conference Edition.8. 1994 Technical
Digest Series. Conference Edition.

Holtom, G. R., R. A. Crowell and X. S. Xie."Non-critically phase-matched
femtosecond optical parametric oscillator near 3 microns" 407-409.
Advanced Solid-State Lasers. T. Y. Fan and B. H. T. Chai. Salt Lake City,
7-10 February 1994.Optical Society of America. (1994).0SA
Proceedings.20.

Holtom, G. R., R. A. Crowell and L. K. Cheng."Femtosecond OPOs at 3 microns
and beyond: design and performance issues related to the crystal
properties of KTP and similar materials" 219-225. Solid State Lasers
and Nonlinear Crystals. G. J. Quarles, L. Esterowitz and L. K. Cheng. San
Jose, CA, 5-7 Feb 1995.SPIE. (1995).SPIE Proceedings.2379.

Holtom, G. R., R. A. Crowell and L. K. Cheng. (1995). “Femtosecond
mid-infrared optical parametric oscillator based on CsTiOAsO,.” Optics

Lett. 20 (18) 1880-1882

Isyanova, Y., G. A. Rines, D. Welford and P. F. Moulton."Tandem OPO source
generating 1.5-10 pm wavelengths" 174-176. OSA Trends in Optics
and Photonics on Advanced Solid State Lasers. S. A. Payne and C. R.
Pollock. San Francisco, CA, 31 Jan-2 Feb 1996.0SA. (1996).1.

Jacco, J., J. Rottenberg, R. A. Stolzenberger and M. G
Loiacono."CsZrOAsO,(CZA) and K, Rb, TiOAsO 4(KRTA), New nonlinear
materials for laser application in the 2-5 um region" January
1996.Crystal Associates, Inc., WL-TR-96-4024. (1996).




Jani, M. G., J. T. Murray, R. R. Petrin, R. C. Powell, D. N. Loiacono and G. M.
Loiacono. (1992). “Pump wavelength tuning of optical parametric
oscillations and frequency mixing in KTiOAsO,.” Appl. Phys. Lett. 60

2327-2329

Jones, R. P."Parametric oscillation in KTP and KTA at 1064 nm" 357-364.
Solid State Lasers and Nonlinear Crystals. G. J. Quarles, L.
Esterowitz and L. K. Cheng. San Jose, CA, 5-7 Feb 1995.SPIE. (1995).SPIE
Proceedings.2379.

Karlsson, H., F. Laurell, P. Hendricksson and G. Arvidsson. (1996).
“Frequency doubling in periodically poled RbTiOAsO,.” Electronics Letters.
32 (6) 556-557

Kato, K. (1994). “Second-harmonic and sum-frequency generation in
KTiOAsO,.” IEEE J. Quantum Electronics. 30 881-883

Kaz, A., R. Burnham, L. R. Marshall and A. Pinto."Non-critically
phase-matched, degenerate 4 um optical parametric oscillator" 443-446.
Advanced Solid-State Lasers. T. Y. Fan and B. H. T. Fan. Salt Lake City,
7-10 February 1994.Optical Society of America. (1994).0SA
Proceedings.20.

Kaz, A., L. R. Marshall, A. Pinto and R. Utano."Scaling optical parametric
oscillators in power, energy, and beam quality" 466-470. Advanced

Solid-State Lasers. T. Y. Fan and B. H. T. Chai. Salt Lake City,UT 7-10
February 1994.Optical Society of America. (1994).0SA Proceedings.20.

Kikuchi, H., A. A. Godil and T. Fukui."Electro-optical modulator" Sony Corp.,
Japan. (CA 125:99649 patent).

Kikuchi, H., G. Ashifu and M. Oka."Continuous UV laser apparatus” Sony
Corp, Japan. (CA 125:99573).

Komine, H., J. M. Fukumoto, J. W.H. Long and E. A. Stappaerts."Tunable

mid-infrared wavelength converters for neodymium-doped lasers" 87-91. LEOS
'94. Conference Proceedings. IEEE Lasers and Electro-Optics

Society 1994 7th Annual Meeting. Boston, MA, USA, 31 Oct.-3 Nov. 1994.IEEE.
(1994).Proceedings of LEOS'94 ,2 vol. (xx+345+450).




Komine, H., J. M. Fukumoto, J. W.H. Long and E. A.
Stappaerts."High-repetition rate infrared OPOs" 269-270. CLEO'95.
Summaries of Papers. O. S. o. America. Baltimore, MD, 22-26 May
1995.0SA. (1995).1995 Technical Digest Series.15, 1995 Technical
Digest Series.

Kung, A. H. (1994). “Narrowband mid-infrared generation using KTiOAsO,.”
Appl. Phys. Lett. 65 (9) 1082-1084

Kung, A. H."Narrowband mid-infrared generation using KTiOAsO," 163-169.

Solid State Lasers and Nonlinear Crystals. G. J. Quarles, L.
Esterwitz and L. K. Cheng. San Jose, CA., 5-7 Feb. 1995.SPIE. (1995).2379.

Kung, A. H. (1995). “Efficient conversion of high-power narrow-band
Ti:sapphire laser radiation to the mid-infrared in KTiOAsO,.” Optics Lett.

20 (10) 1107-1109

Kung, A. H."Efficient generation of tunable narrowband mid-infrared
radiation in KTiOAsO " 334-6/WG1-1-3. Advanced Solid State Lasers

- Technical Digest. O. S. 0. America. Memphis, TN , 30 Jan.-2 Feb.
1995.0SA. (1995).Technical Digest.

Kung, A. H."Experimental issues of tunable narrowband mid-infrared
generation in KTiOAsQO," 375-378. Advanced Solid State Lasers. B. H.

T. Chai and S. A. Payne. Memphis, TN , 30 Jan.-2 Feb. 1995.0Optical Society
of America. (1995).0SA Proceedings.24.

Kung, A. H., S. Fei and H. L. Strauss. (1996). “Mid-infrared sources using
dye lasers in KTiOAsO, and LilO,.” Applied Spectroscopy. 50 (6) 790-794

Lai, B., N. C. Wong and L. K. Cheng. (1995). “Continuous-wave tunable light
source at 1.6 um by difference-frequency mixing in CsTiOAsO,.” Optics

Lett. 20 (17) 1779-1781

Lancaster, D. G. and J. M. Dawes. (1995). “A pulsed laser source using
stimulated Raman scattering and difference frequency mixing: remote
sensing of methane in air.” Optics Comm. 120 307-310

Lee, I. and J. Horn."3.5 micron potassium titanyl arsenate optical

8




parametric oscillator" 59. 1995 OSA Annual Meeting. O. S. 0. America.
Portland, Oregon, 10-15 September 1995.0SA. (1995).Program.

Loiacono, G. M., D. N. Loiacono, R. A. Stolzenberger and J.
Rottenberg."Improved NLO Material to 5 Microns: Growth of CTA, RTA and
Mixed Crystals" 27 September 1995.Crystal Associates, Inc.,
WL-TR-96-4012. (1996).

Marshall, L. R."CW-pumped nonlinear converters" 401. CLEO'95.
Summaries of Papers. O. S. 0. America. Baltimore, MD, 22-26 May
1995.08A. (1995).1995 Technical Digest Series.15, 1995 Technical
Digest Series.

Marshall, L. R."Mid-infrared CW & pulsed optical parametric oscillators”
55. OSA Annual Meeting. O. S. 0. America. Portland, Oregon, 10-15
September 1995.0SA. (1995).Program.

Marshall, L. R."Efficient multiwatt 2-5 pum tunable sources" 368-369
Advance Program p. 128. CLEO/QELS ‘96. O. S. o. America. Anaheim, CA,
2-7 June 1996.0SA. (1996).1996 Technical Digest Series.9.

Marshall, L. R., J. Earl and A. Johnson."Efficient 2-5 um KTP, KTA and
ZnGeP, OPOs" 171-173. OSA Trends in Optics and Photonics on

Advanced Solid State Lasers. S. A. Payne and C. R. Pollock. San
Francisco, CA, 31 Jan-2 Feb 1996.0SA. (1996).1.

Mayo, S. C., P. A. Thomas, S. J. Teat, G. M. Loiacono and D. A. Loiacono.
(1994). “Structure and non-linear optical properties of KTiOAsO,.” Acta

Cryst. B50 (6) 655-662

McGowan, C., D. T. Ried, M. Ebrahimzadeh and W. Sibbett."Mid-infrared
femtosecond pulses from a critically phase-matched optical parametric
oscillator based on KTiOAsO," 342, Advance program p. 124.
CLEO/QELS'96. O. S. 0. America. Anaheim, CA. 2-7 June 1996.0SA.
(1996).1996 Technical Digest series.9.

McGowan, C., D. T. Ried, M. Ebrahimzadeh and W. Sibbett. (1996).
“Continuously tunable femtosecond pulses covering 2.1-2.5 um from an
optical parametric oscillator based on RbTiOAsO,.” J. Modern Optics.



43(5) 913-918

Miyake, C. I, D. Lowenthal, J. Seamans and M. Bowers."High Repetition Rate
Mid-infrared Laser for IRCM" January 1995.Aculite Corp., Bellevue, WA.
(1995).

Murray, J. T., N. Peyghambarian and R. C. Powell. (1994). “Near infrared
optical parametric oscillators.” Optical Materials. 4(1) 55-60

Nelson, M., V. Dominic and T. P. Grayson."Synchronously pumped optical
parametric oscillators using KTA: Experimental vs. numerical
calculations” Paper CG-8. The Ohio Section/American Physical
Society. Univ. of Dayton, Dayton, Ohio, 6-7 Oct 1995.(1995).

Nelson, M. D., B. D. Duncan and T. P. Grayson."Oscillation threshold
calculations for synchronously pumped optical parametric oscillators® 59.
OSA Annual Meeting. O. S. o. America. Portland, Oregon, 10-15
September 1995.0SA. (1995).Program.

Neuman, W. A. and S. P. Velsko."Optical parametric oscillator performance
at high average power" 268-269. CLEO/QELS '96. O. S. o. America.
Anaheim, CA, 2-7 June 1996.0SA. (1996).1996 Technical Digest Series.9.

Pfister, O., M. Murtz, J. Wells and L. Hollberg."Division by three of optical
frequencies using noncritically phase-matched RTA" 279

Advance Program p.107. CLEO/QELS '96. O. S. o. America. Anaheim, CA,
2-7 June 1996.0SA. (1996).1996 Technical Digest Series.9.

Pfister, O., M. Mirtz, J. S. Wells, L. Hollberg and J. T. Murray. (1996).
“Division by 3 of optical frequencies by use of difference-frequency
generation in noncritically phase-matched RbTiOAsO,.” Optics Lett. 21

(17) 1387-1389

Phillips, M. L. F., W. T. A. Harrison, T. E. Gier and G. D. Stucky."SHG tuning in
the KTP structure field" 225-231. Growth, Characterization, and
Applications of Laser Host and Nonlinear Crystals. J. T. Lin.
Orlando, Florida, 27-28 March 1989.SPIE. (1989).SPIE Proceedings.1104.

Phillips, M. L. F., W. T. A. Harrison and G. D. Stucky."Nonlinear optical
properties of new KTiOPO, isostructures" 84-92. Inorganic Crystals

10




for Optics, Electro-Optics, and Frequency Conversion. P. F. Bordui.
San Diego, CA, 25 July 1991.SPIE, Bellingham, WA. (1991).1561.

Phillips, M. L. F., M. T. Anderson and M. B. Sinclair."Optical properties of
lanthanide-doped RbTiOAsO, and transition metal-doped KTiOPO," 733-40.

Proc. 16th International Conf. Lasers'93. V. J. Corcoran and T. A.
Goldman. Lake Tahoe, NV, 6-9 December 1993.STS Press, McLean, VA.
(1993).

Powers, P. E., S. Ramakrishna, C. L. Tang and L. K. Cheng. (1993). “Optical
parametric oscillation with KTiOAsO,.” Optics Letters. 18 1171-1173

Powers, R. E., R. J. Ellingson, W. S. Pelouch and C. L. Tang. (1993). “Recent
advances of the Ti:sapphire-pumped high-repetition-rate femtosecond
optical parametric oscillator.” J. Opt. Soc. Am. B. B 10 2162-2167

Powers, P. E., C. L. Tang and L. K. Cheng. (1994). “High-repetition-rate
femtosecond optical parametric oscillator based on CsTiOAsO,.” Optics

Letters. 19 37-39

Powers, P. E., C. L. Tang and L. K. Cheng."High-repetition-rate femtosecond
OPO using RbTiOAsO," Advance Program, p. 97; 251. CLEO'94,
Summaries of papers presented ay the Conference on Lasers and

Electro-Optics. O. S. o. America. Anaheim, CA 8-13 May
1994.(1994).1994 Technical Digest Series.8.

Powers, P. E., C. L. Tang and L. K. Cheng. (1994). “High-repetition-rate
femtosecond optical parametric oscillator based on RbTiOAsO,." Optics

Lett. 19 (18) 1439-1441

Powers, P. E."New crystals and new wavelength ranges for ultrafast
optical parametric oscillators" Cornell. (1995).

Powers, P. E., L. K. Cheng, W. S. Pelouch and C. L. Tang."Optical parametric
oscillation using KTA nonlinear crystals" Cornell Research Foundation,
Inc., USA. (CA 122:200716 patent).

Prasad, N. S. and A. R. Geiger."Neodymium-doped potassium titanyl
arsenate (Nd:KTA): a new nonlinear optical material" 105. QELS'95,

11




Summaries of Papers. O. S. o. America. Baltimore, MD, 22-26 May
1995.0SA. (1995).16, 1995 Technical Digest Series.

Rahlff, C., Y. Tang, W. Sibbett and M. H. Dunn."High-repetition-rate,
mid-infrared KTA-OPO at 3.44 um" 267-268

Advance Program p106. CLEO/QELS '96. O. S. 0. America. Anaheim, CA,
2-7 June 1996.0SA. (1996).1996 Technical Digest Series.9.

Ramabadran, U. B., D. L. Fenimore, D. E. Zelmon, D. Small, P. vonRichter and
K. L. Schepler."Improved phase matching predictions based upon mid-ir
dispersion data for rubidium titanyl arsenate (RTA)" 105. OSA Annual
Meeting. O. S. 0. America. Portland, Oregon, 10-15 September 1995.0SA.
(1995).Program.

Reid, D. T., M. Ebrahimzadeh and W. Sibbett. (1995). “Critically
phase-matched Ti:sapphire-pumped femtosecond optical parametric
oscillator based on RbTiOAsO,.” Optics Lett. 20 (1) 55-57

Reid, D. T., M. Ebrahimzadeh and W. Sibbett."Non-critically phase-matched
Ti:sapphire-pumped optical parametric oscillator based on RbTiOAsO,"
168-170

TuC5-1-3. Technical Digest- Advanced Solid State Lasers. O. S. o.
America. Memphis, TN , 30 Jan.-2 Feb 1995.0SA. (1995).

Reid, D. T., M. Ebrahimzadeh and W. Sibbett."Intercavity-frequency-doubled
femtosecond OPO based on noncritically- phase-matched RbTiOAsO," 156.

CLEOQO'95, Summaries of Papers. O. S. o. America. Baltimore, MD, 22-26
May 1995.0SA. (1995).15, 1995 Technical Digest Series.

Reid, D. T., M. Ebrahimzadeh and W. Sibbett. (1995). “Efficient femtosecond
pulse generation in the visible in a frequency-doubled optical parametric
oscillator based on RbTiOAsO,.” J. Opt. Soc. Am. B. 12 (6) 1157-1163

Reid, D. T., M. Ebrahimzadeh and W. Sibbett. (1995). “Noncritically
phase-matched Ti:sapphire-pumped femtosecond optical parametric
oscillator based on RbTiOAsO,.” Optics Letters. 20 (1) 55-57

Reid, D. T., M. Ebrahimzadeh and W. Sibbett. (1995). “Ti:sapphire-pumped
femtosecond optical parametric oscillators based on KTiOPO, and

12




RTiOAsO,.” Appl. Phys. B. 60(5) 437-442

Reid, D. T., M. Ebrahimzadeh and W. Sibbett. (1995). “Design criteria and
comparison of femtosecond optical parametric oscillators based on
KTiOPO, and RbTiOAsO,."” J. Opt. Soc. Am. B. 12 (11) 2168-2179

Reid, D. T., M. Ebrahimzadeh and W. Sibbett."Non-critically phase-matched
Ti:Sapphire-pumped femtosecond OPO based on RbTiOAsO," 180-183.

Advanced Solid-State Lasers. B. H. T. Chai and S. A. Payne. Memphis.
TN, 30 Jan.-2 Feb. 1995.0ptical Society of America, Washington, D. C.
(1995).24.

Risk, W. P. and G. M. Loiacono."Second harmonic generation in a
periodically-poled RbTiOAsO, waveguide” CPD17-1-3. CLEO/QELS'96. O.

S. o. America. Anaheim, CA, 2-7 June 1996.0SA. (1996).1996 Technical
Digest Series.9.

Risk, W. P. and G. M. Loiacono. (1996). “Periodic poling and waveguide
frequency doubling in RbTiOAsO,.” Appl. Phys. Lett. 69 (3) 311-313

Scheidt, M., B. Beier, K.-J. Boller and R. Wallenstein."Frequency-stable
operation of cw RTA optical parametric oscillators" 341-342.
CLEO/QELS'96. O. S. o. America. Anaheim, CA, 2-7 June 1996.0SA.
(1996).1996 Technical Digest Series.9.

Sorokina, N., D. Y. Lee, I. A. Verin, V. |. Simonov, V. |. Voronlova and V. K.
Yanovsky."Synthesis, properties and crystal structures of some new solid
solutions in the systems KTiOPO,-TITiOPO,, RbTiOPO,-TITiOPO, and
KTiOPO,-KGeOPO," 197-203. ICONO'95: Nonlinear Optics of

Low-Dimensional Structures and New Materials. V. |. Emel'yanov
and V. Y. Panchenko. St. Petersburg, Russia, 27 June-1 July 1995.SPIE.
(1995).2801.

Spence, D. E. and C. L. Tang. (1995). “Characterization and applications of

high repetition rate, broadly tunable, femtosecond parametric

oscillators.” IEEE J. of Selected Topics in Quantum Electronics. 1 (1)
31-43

Stamm, U. (1995 March). “OPOs advance in Europe, but challenges remain.”

13




Photonics Spectra. 29 (3) 110-112,114,116

Stolzenberger, R. A., D. N. Loiacono and J. Rottenberg."Electro-optic
modulators of KTiOAsO4 and RbTiOAsO4" Advanced Program, p. 128; 415.
CLEO'94, Summaries of papers presented ay the Conference on

Lasers and Electro-Optics. O. S. o. America. Anaheim, CA 8-13 May
1993.0SA. (1994).1994 Technical Digest Series.8.

Tang, C. L., P. E. Powers and R. J. Ellington. (1994). “Optical parametric
processes and broadly tunable femtosecond sources.” Appl. Phys. B. 58 (3)
243-248

Tang, C. L. (1994). “Optical parametric processes and broadly tunable
femtosecond sources.” International Journal of Nonlinear Optical Physics.
3 (2) 205-244

Tang, C. L., D. E. Spence, K. C. Burr and S. Wie. (1995). “Femtosecond optical
parametric generators are broadly tunable.” Laser Focus World. 31 (3)
67-70, 72

Tang, C. L. and L. K. Cheng. (1995). Fundamentals of Optical

Parametric Processes and Oscillators.130pp. V. S. Letokhov, C. V.
Shank, Y. R. Shen and H. Walther.Laser Science and Technology.20. Harwood
Academic Publishers.Amsterdam.

Wang, J., J. Wei, Y. Liu, L. Shi, M. Jiang, X. Hu and S. Jiang."The growth and
properties of some KTP family crystals" 10-16. Electro-Optic and
Second Harmonic Generation Materials, Devices, and
Applications. SPIE. (1996).Proc. SPIE-Int. Soc. Opt. Eng.2897.

Wei, J., J. Wang, Y. Liu, L. Shi, M. Wang and Z. Shao. (1994). “Growth, second
harmonic and sum frequency generation operations of potassium titanyl

arsenate crystal.” Chinese Physics Letters. 11 (2) 95-98

Zumsteg, F. C., J. D. Bierlein and T. E. Gier. (1976). “K Rb, ,TIOPO, : A new
nonlinear optical material.” J. Appl. Phys. 47 4980-4985

14




3. REFERENCES TO SPECIFIC ISOMORPHS

Since we were mainly interested in extending the optical
transmission band further into the infrared, the following
bibliographies will be on papers about specific arsenates viz. KTA,
RTA and CTA. Out of the 194 total, there are 127 papers referring to
KTA, 70 referring to RTA, and 49 referring to CTA.

Summaries of properties of various materials are not given here
since a number of excellent review papers by Bierlein and Cheng
cover much of this material. Perhaps the best paper is
Ferroelectrics 142 209-228 (1993).
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